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(54) CURABLE COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a curable composition which exhibits good flame retardance without halogen and 
excels in electrical insulating properties and can form an electric insulating layer having a low permittivity, and a 
multilayer circuit substrate to be obtained by using the same. 

SOLUTION: Needle-like melamine polyphosphate particles having an average major diameter of 20 1 m are dispersed in a 
mixed solvent of xylene and cyclopentanone and pulverized in a bead mill to obtain melamine polyphosphate particles 
having an average major diameter of the primary particle of 0.01-5 \ m, an average aspect ratio of 5 and, at the same 
time, 10% particles having a major diameter of >10 1 m. A curable composition comprising these particles, an insulating 
resin such as an alicyclic olefin polymer and an aromatic polyether polymer, a nitrogen based curing agent such as 1 ,3- 
diallyl-5-glycidyl isocyanurate, and an ultraviolet absorber such as 2-[2-hydroxy-3,5-bis(£,&- dimethylbenzyOphenyl] 
benzotriazole is obtained, and this composition is formed into a film by solution casting, and the film thus obtained is 
laminated on an internal layer substrate and cured to obtain a multilayer circuit substrate. 
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-tf>\ 4, 4 ' -^7 ^ 7 :>*:7 x x;l/X;b:7 * >\ 

35Si^'J7^>;t-Yuy-6, «^ 
^a>-6 1 0. ^>Tn>-l K 1 2. 

t>fny- l 2, No>-4 6. y h*S/;**-;Wb# 10 

[0 0 3 4] h'J7'J;l/^7?b-b ; 1-7'J;WV 
->5*b— K 1, 3-y7U;Hy*>7?l/-K 1. 
3-^7'J;V-5-^;MVS/7?l/-K hUT 
'J;WV'>7?Wh, 1 -7U;l/-3, S-S^V^ 
;WV^7?l/-h ; 1 -7'J;l/- 3, S-v^Uv^ 20 

hv^7?1/-f, 1, 3-^7 l J;v- s-yys/^ 

; W V^7?b-h, h U 9 U 5/ S^;l/>f V^77l/-h 
^H^7S/7?l/-h*W^n^o cti^^, 

L<. 1 -TU;l/— 3. 5 - V z/ V is T 
XL— K 1, 3-^7U;V- 5-?'J^/MV^7 

[0 0 3 5] Ctl60fflR3RWt»Jtt. ^n^ti#?i 

T, M5-15 0 ffifigfl. »S L < (i 1 5 - 1 1 0 £ 

[0 0 3 6] iiSHt*£ LTtt, «*tf. 

K> v 7 - t e r t -^Jl^/M-*^ h\ 
2, 5-^**7l/-2, 5- (^M*^>F^>yx- 
h) *\Jri/>—3* 1, 4-lfX (t e r t -7f M 

->K> t e r t -^jl^Jl/T-fer— K 2, 
^;I/-2, 5-y (ter t -7^;I/^;l/**>0 ^ 
>>-3, 2, 5-> ? ^^;l/-2, 5-^(ter t- 
y^;l/^;P^-4^^) t e r t -T^/W/l/^ 

> N /x-h % t e r t 7^;l/^;K7x;=. rt/T-tr^— K 
t e r t -7fMWV7fl/-b, t e r t 
/l/^/l/— sec — hx-h, t e r t — 

K *5;W</l/b^u— hfttf t e r t-:/*- 
/I/^l/^x^/l/T-feT-— h . y ^;l/x^;l/y h 
*$/h\ $/*n^4 t *y>^;l/**S'h\ 1. 1-fcTX so 
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( t 3. 3, 5-hV**frfir 
n^*^ 2, 2-fcfX (t-7^;l/^l/**S/) 7 
£>\ t -7*?]//^ Kn^;l/jj-*$/h\ 2, 

SjI/^M-^S/K. 2, 5-^^-2, 

^->>-3, a. a* -ex 
(t -y^;l/^;l/^-^i/-m — rvynif;l/) -o-tf 

»*Lv\, ia*fb»0««, INMHMBl OOli^: 
WLT, SmO. 1~40MSP, ^L<(il~20 

sagB^sso aiE<biao«A^coiBHrttcfesfeoo 

[0 0 3 7] ±SESiR3fc«{bSJ, y >*WH8»JRtfi&fi 

tffii;T5aii{b»*^'rs«fbttifta»tt, H£*14> 

[0 0 3 8] E^JfcbTteafitftttatfBMBI 

«L^o *-*-;Wb^HfXtt^9vftd«OE^« 
14, stfeSStt^Bi 1 0 OfflKWcttLT. iMTo. 0 0 1 
— 3 0S*g|5> £?£L<fi0. 0 1 — 1 OfifigPTfe 

tt& tf B^p a ptt*MfiT^^] * S o 
[0 0 3 9] *%WO^JSIllKS*«HuiH«!{b1tfflflc«5 

*«fbLT&a**»Mi»^«»snT**feo-e* 

(2) i:. *oSffifcUg«$nfc#«(*@B» (2) t 
A«aiStt*«tHU (1) ^> -eoSBtc 
i&SSftfcSMf*l§l»JB (1) ifr6«. 

«ja-rs*«fteiBMi (1) «4, 
eamsv&mmmmBuc-m^ z nrv>§ c» o t m c t 

S«Off*«. 3^ 50/1 m— 2 mm. !ff^l<(i60 
/a m~ 1 . 6 mm, & K)& S L < 1 0 0 \i m— 1 mm 

[0040] rt«s«%«fi)c-f-5ii«je«e ( 1 ) ©*r 

«e«W (1) ©TOfcLT, 



(8) 



2002-121394 



13 

£ -ft fc <D T* & o T t <fc 1/ \, 

[00 4 1] rtJlS&±£MfBSfcttmfi^*«JB-f-3 

»*«fkS«*^te : «{ktt»8W*:7-rrt'AXttS/-- 
T, VJKIMMi (2) «»j«r««i£«t¥(f&tl«. * 10 

h x« 7 -< a> a t fSM-t s nmtmc m& £ n& t > 

[0 0 4 2] *»WOl»tttlB***»»XH;»»«* 

#8i#{t2k*?&»»: n n-^it^ n 
— ^^>«H0JHi!MaKfbicX3KttMt : ~>*n^>* 

n^>-tf>, i/^cm^O-tf;/, h y ^nn^:x-t£:/& 

s» cne»»rg&c±, ^ft^tuwsn?, a&s^i4 2»u 

[0 0 4 3] Ctl&rgj&tD&frT'fc, fflOTBE^OSii) so 
JUKfbzMRISJSji ^IBHSKf k*iR*i8«0 cT £ # INS 

&&tki*mgx8ivi*&ff* mmitr\ 115:95- 

9 5:5, jf?3;L<{i 10:90 — 90:10, 
f:l,<t±20 : 80-80 : 2 0<0i3BT-2&So 
[0 0 4 4] ^!®<Dffiffl«{±, «fflB«tJSUT3ftea 

fitf, jl^5 — 7 011%, £?i:L< f± 1 0 — 6 5fi* 40 
%, <fc9#3:L<f±2 0 — 6 0M%tC&SIgBT-a% 
So H{ktt«««I©»Mttt''\<043«Xfi»IW^aa:. fit 

->* 3 >, 2£Sfll#8$, -IMSim H#a 
[0 0 4 5] M+fXhSlcSItS^tLT, 

#y yatr u>7-f *yifu>7 so 
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?U-h7-f;l/A > #iJxfU>t7^U-h7^/VA 

mt>w%L\,\ ^mmtLTit, mar, mm, t>vs. 

So »^14*^»T?SffiT?feS^*^, MB, 

?nav^'> ffitfoM*^, anti )im~i so 

li m, fcfg;L<f±2 nm~l 0 0 /t m, <fc L< f± 

3 — 5 0 (imT*5o 

[0 0 4 6] ^ftJ7??££L,T, -r-r -y Zf=i— K a— ;1/ 

2 0 — 3 0 01C, jt?SL< i*3 0 — 2 0 0tT'$t)> S 
IWSIBM:, illft 3 0 #~ 1 BJffl, 8? * L < it 1 »~ 3 0 
#T-&S„ 7^;l/AX(±'>-bO/?^t±, 31^0. 1- 
1 5 0 (im, Sf$L<{±0. 5— 1 0 0 ftm, 
L<{±1. 0-8 0 jim-e&So 7-f;l/i.Xli-> 

[0 0 4 7] «{tffiB«»*>6a:*7^;I/i»X«->-h 

C8t4J:3lcIfe^t>*, ADJE^5>-^, 7°L-X, 
J?^7°UX, D-;l/75*-JSHO 

imj±M*&mLThumi±m-?2>o immi±mit, mm^n 

^TT-fi^OtfffSL^o )!)Pl^i±#B#cDraif(i, ®^3 
0-250 »^L< {17 0-2 0 010, JE»73ti, 
iimo. 01~20MPa, JflKttO. 1-10M 
Pa, £B»«fM»4, jim3 0#~5B$^, !ff$L<lil 

3Bm Sfc, ®^1 01. 3KPa~l. 3P 
a, ei<tt40kPa~13Pa KL«H«*il*ff^ 

So 

[0 0 4 8] «fttt^ttr*«fl:S**fc»K:, iS#, 

-4 0010, $f$L<{J7 0-3 0 01C, £0i!?l;L< 
(± 1 0 0 — 2 0 OtT'fet), Sfk^fHfi, il^O. 1 — 

smm. »^L<ito. 5~3BtraT-feSo m&&m 

f* # 7 w ;l/ AX« h * rt»»SK SUB S *fc*^JC 
;l/AXfi~>-h^)!)PlKLS{k$-&So -73, «HB3£*S(* 



(9) 
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*H*-rW$«5«Ji (2) fcfc, 38*#a«**te 

SUttttBB (2) i:LTf)Jffl-rsci:feT-^2»o 
[0 0 4 9] #^«ftttfflj£**«ft**T*S«fl: 

mm. -ratJ^wauewB (2) t?L«»*-r*. ?l 

V^77>f-(CJ:^Tt.Mt3Cj:ft«TS«o en?. 10 

— N i+->7l/-f-, U V-Y AG U— if— 9<0U- 

V Kli7*-^i: LTMI?n*. JKD&SHftV 
rtS(dl) tH<DKK>U (mm »»OrtS (d 0) 
£©Jt* (?LgJ± :dl/dOxioo [%])«, Ji 
#4 0%1X±, Sf*L<{±5 0%JK±, <fct>£?i:L<«: 
6 5%J-X±TfeS 0 d Oti, ii^l 0 — 2 5 0 /1 

m. iff L<tt2 0~8 0(imTfe5o CO?LSitA^ 20 
#1^«>©H:, ^MIIHI<0»il^fi*iecL*<» £JS(H 

[0050] TUfejgiRbfca. m**&iiJB (2) ©«s 
tc««miHi^s (2) 

tfetMi (2) ±K«ffcS:#*f*@K*«*r*^ffil:L 

e.ns 0 ^y+^x/w^'j^^-r-stufcis mn.mm 
m (2) battues (2) kof6«**ffli&*/fci6 

E» *M*6SfS (2) OS9*>|7 DAK 
[00 5 1] *KWtfel>T«, «Sltt8JB (2) fe<fc 

tf»mt*ni8& (2) zm&L-zm t>nrcmmz, mitt* 

[0 0 5 2] 

*(*W»cittWr«o USSWJ*. BE) li, #l;:f 

( 1 ) 

= X— ->3 > • ^07h^77^f- (G P C) {Ccfc3# 

U**U>*JHIi:l,T»]5£Lfc. so 
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(2) zkSRfk^RtfA/l/^+^SdW* 

1 H-NMRfC^DMSL/co 

(3) il^7MW%&. (Tg) 

(4) 7 7-0¥i^ll(i^iSl?Mti:T > 7 
^5-1 0 0 OffiOfi^tffiJLT^W^^&fco 
SfcfiS 1 0 /ifciHASUFF©*^*:***.. 

(5) 7*^-(DT^zhMmmm.i-mmk\c 

T, 7-f7-l 00 Ofi^SSfc^^tl-rn^rH-aiJL 

( 6 ) {SiSmWH^ JPCA-BU01 ic^&S^ 

3. 3 WTtOJt-a-^r©, e#3. 3^rSx., 3. 8UTF 

©*&*0. e#3. 8£rH*., 4. 0 UCFOif 

A, e#4. 0«riS^T^S^-a-*xtLTi¥tfb/c: o 

(7) $6iSi14 

^ieisssts©2ea^««si^±fc, ennsiis 

0V49«IDLft«ffiT, 13 0U f&ftl 

WffiLfco miafifiitf 1 0 9 *-Att±OiOH;0, 1 
0 8 AlJLhT- 1 0 9 A*S|(DfeO{±0, 1 0 8 

(8) H^litDWfB 

^»®BStEO»**^-««»*, Ml 3mm, g£ 1 

**7.^:gcOPS9. Srnm^ fc0l?10 0mmO7"y 
-t?>A— ^-£Tg*J&£i±TiiS£ 1 9mmCDj^tCpSL 

LTV"* «m«tt« L7c„ -SB (DtOWt Ojffitt^FlQ k 

2 s@ ©aa&fr©«i»isffl©^Bt# 5 «. <o* 

x tLTWffiLfco 

[0053] mmm 1 

— 'XftL^&mtf 1 0/im^Ix5t©^5 5%, 
¥*3l 7 fim, TX^^hltl 3 0#U'J>i^7$y 
J&3 0 OgR^r^S/^^ 1 0 2 oa?St>*->^a^>^y > 
6 8 OgflCDll^-rg^K^JDU 2 L<D-tr^:7>:75>X 

yi©x7 u -^rt#/-c 0 f#p.nfe#u >; ^ = >^ 
— w&^izmntmmcmmtf i oiim^sfe^ 

5 5 %, g@¥l^ 17)1111, 7X^^ M:b 1 3 -Cfeo 
fco iX7!J-2 0 0 OgR^rO. 4 mmOv ! ll'3-7 If 



(10) 
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-X*500 ccS5«?*ftSiO. 6L©«Sfia« 
#«*ffl^T. ^SB#Pb1 1 8$mSa£-£S:#5 1 2 0 

nu 7X^M±^1. 6T*&ofc 0 
[0 0 5 4] JtKMl 

7 0 0»*ffl^fcJW*Wi* ftfllM l J:H*lcLT»SW 10 

u v "y ^ y - b *«a»$^fiswa« 
[0055] mmm2 

8-xf;l/-f hy^^n [4. 4. 0. 1 2 - 5 . 1 

«»»R««fft\ »¥«9»?« (Mn) =3 1. 2 0 
0, fifi¥^?a (Mw) =5 5, 8 0 0, *7XK 20 
(Tg) =ftl 4 01C©**ft«d»*»fco t#6 

/^-*^> F 5«* t 2 5 ogpicjgfi? 

U l 4 on?6^BJEJ£*fTofco »6hftRJStJ« 
^Sfg^: i o o ogRco-f y^a&i/7;i/3- ;Wc& 

Lfeo C OKtt*iRfbfi'&f*<0^«{iM n = 3 
3, 2 00, Mw = 6 8, 3 0 0T*Tg(il7 0lCT*S 30 

[0 0 5 6] t(ffigtt**{l:fi^f* 1 0 035, 1, 3- 
'J ;V- 5 - ^'J ->^;W V->7? h 5 0SB, i? 
^57l/^;l/**S/F5», iftft*Uy>i^55>* 
X5'J — A 2 00gfl, 2- [2-tlKD^>-3, 5 
-If X (a, a-i/*=?-)\s^yi/M 7i^;W 

h V 77-;l/5SRff«tt*y 7*^xy 2 0». l- 
^>^-2-7x-;M^^7- ;b0. i3$£\ ^> 
l^>4 0gPSD*v'^n^>^y>2 5«Kr&&*»&» 
BifclSWStfTy-XSWfco 40 

[0 0 5 7] l7rX^^n-^-^ffl^T, 3 00 
mmft^ 4 O^^ny^Uxf b>t7^U- h 

—7>tpT* lOOtTM 0#R8£«2tf»B§JP#4 5 ^ 

EtMKCfEIWIBraBV 5 0 l 8 

J&SSnfcJSSO. 8mm^MffiM310S« Ctf^X? 
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±T£«*fc*£^fiB*ffl^T\ 2 0 0 P a tcMffi 
LT. iSgl 1 0*0. ffi»2j0. 5MPaT6 09HllP 

»SB*ffl^T\ 2 0 0 P a tcMJELT, igftl 4 0 
t\ Ei^jl. 0MPat*6 0»fflliPaffilfeo ^b 

1 5 Oro^^-r^^tc 1 2 OttlffljRBU ftHS 

[0 0 5 8] #6tlfca»«^ MUN^Il, UV- 
Y A G 9*— *Jfll^Tit« 3 0 ^ * U >(ommtgWi<D 

UtttWk* l 0 OOWW^nv^xVtc l o#fffl£ 

;l/<Dg®Rtf «JB««®£ffite»2 0 . l ^ * n > Oil 
OWBI«*j«S*fco coWi**ffiK:WKOWiettF 

>**lli*«j:T«l«lfc*L. l/^XH6*»»OTfci 

i7otT3 Qftmy-—frwm*LT\B\mmfo* 

[0 0 5 9] z-i/^frT^J-A, 6-iS*?W7 
h-S-hVTisX). lSP*>ryynif;l/7;l/3— ;l/ 

1 9 0°CTM 5»imB»S*fco C 

*LWB^ft6JlO^»IiiaS«*»/£:o Wfiffi(S«*a 

1 lC7jV3"o 

[0 0 6 0] tiM»l2 

ai&fttf yy>i^7^ ^ y — a £ * t , 

K^^^>JS3 oas**i^U> l 0 2gp, >^n^:y£ 
y >6 8gpcoiM^^cT i 5«»%tciB»Lrc#y u 
9 ^ >ix7 y -*ffli*ttna:sait« 2 1 n« 

[oo6i] tmm3 

mwt# 'j»j>s^7^ u - a ^*^t, 

9^m, 7X^^7 hi±8 0^U y ^7^V1X7U 



(11) 
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*»fco w«sia»*aiK:*-r. 

[0 0 6 2] 

mn 
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[0 0 6 3] 
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^as^u^u^wscfcfe-e*, annus (2. 

4GHz) J £ITS (5. 8 G H z ) nfo<0*zi? =l—)\s 



F 4J002 BK001 CE001 DE076 DE096 

DE126 DE146 DE186 DH056 

DK006 EV266 EW046 EW126 

EW136 EW146 FD050 FD136 
FD140 GQ01 



